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INTRODUCTION
Idiopathic Sudden sensorineural hearing loss (ISSNHL) is
one of the emergent conditions among various otologic dis-
eases. It is the acute onset of hearing loss of 30 dB in three
contiguous frequencies, which may occur instantaneously or
progressively over several days (1). It occurs mostly unilater-
ally, with a bilateral occurrence in 1-7.1% (2). 
Treatment strategy is variable, while steroids, vasodilators,
and anti-viral agents are most frequently prescribed. The
patient with ISSNHL in their only hearing ear requires spe-
cial consideration. Stahl and Cohen (3) recently determined
the outcome in patients with ISSNHL in their only hearing
ear, and concluded that they may be treated the same way as
those with normal contralateral ear. However, treatment
regimens other than conventional ones may have to be con-
sidered in those who do not recover. Therefore, we aimed to
determine the outcome of this specific patient group and to
define the timing to consider other treatment regimen such
as cochlear implantation. 
MATERIALS AND METHODS 
Patients
Medical records of ISSNHL patients who were admitted to
Chonnam National University Hospital, Gwangju, Korea,
from August 1999 to June 2006 were retrospectively ana-
lyzed. The study was approved by Hospital Ethics Commit-
tee prior to commencement. The study group comprised 25
patients who confronted ISSNHL in their only hearing ear.
The control group consisted of 192 patients having ISSNHL
in one ear and normal contralateral ear. They were given pred-
nisolone (Solu-dacortin
�, Hanall, Seoul, Korea) starting from
1-1.5 mg/kg/day and tapered for next 12 days. MgSO4 (4 g/
day), dextran 40-dex
� (10 mL/kg in 5% dextrose) and car-
bogen inhalation were also given for 7 days with predniso-
lone. Complete blood cell counting, routine serum chemistry,
immunologic markers, viral markers, temporal magnetic
resonance imaging or computed tomography were taken.
Patients were encouraged to be relaxed physically and psy-
chologically. Antacids or sedatives were given as needed. If
the patient did not recover until the day of discharge, he/she
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Fate of Sudden Deafness Occurring in the Only Hearing Ear: 
Outcomes and Timing to Consider Cochlear Implantation
The present study was undertaken to learn the outcome of patients with idiopathic
sudden sensorineural hearing loss (ISSNHL) in their only hearing ear. Timing to
conduct a cochlear implantation was also determined in those who did not recover
the hearing. The study group comprised 25 patients who confronted ISSNHL in
their only hearing ear. A total of 192 patients, who had ISSNHL in one ear and had
normal contralateral ear, served as the control. Demographically there were no sig-
nificant differences between the groups. The recovery rate was similar between
the groups: 64.0% in the experimental and 62.5% in the control group. The dura-
tion until the recovery of ISSNHL in the only hearing ear was 5-90 days (average
17.6 days). In the experimental group, 8 patients did not recover from ISSNHL, and
underwent cochlear implantation in 6 with satisfactory results. These results sug-
gest that the same treatment is applicable for patients with ISSNHL regardless of
whether their contralateral ear is deaf or normal. For those who do not recover from
ISSNHL in their only hearing ear, culminating in bilateral deafness, we may consider
further definitive treatment including cochlear implantation as early as 3 months
after initiating the treatment of ISSNHL.
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for 3 weeks. The intratympanic injection was started with
local anesthesia by placing cotton pledget soaked with Xylo-
caine
� (10% lidocaine, 10 mg/dose; Astrazeneca, TX, USA)
at the tympanic membrane. After 15 min, the cotton pled-
get was removed, and 0.3-0.4 mL dexamethasone (5 mg/mL)
solution was injected by puncturing the anterosuperior aspect
of tympanic membrane with 25-gauge spinal needle. 
Study parameters
Patients’ age, sex, underlying diseases, the degree of hear-
ing loss, and the presence of dizziness or tinnitus were review-
ed. The duration from the attack of ISSNHL to the first hos-
pital visit, recovery rate, duration until the recovery, and fol-
low-up period after discharge were compared between the
groups.
The degree of hearing loss was defined as mild (26-40 dB),
moderate (41-55 dB), moderate-severe (56-70 dB), severe
(71-90 dB), and profound (91 dB or worse) using the mean
level of 3 frequencies (500, 1,000, 2,000 Hz). The patients
were divided into two groups according to the degree of hear-
ing loss: one group included mild, moderate and moderate-
severe losses, and the other severe and profound losses. The
recovery rate was determined by Siegel’s criteria (2): complete,
partial, and slight recovery, and no improvement. In those
who could not recover and finally received cochlear implan-
tation, the ability of sound perception and the time elapsed
to recover the communication were also determined. The abil-
ity of sound perception was examined using Category Audi-
tory Performances (CAP) scores (4) : 0, No awareness of envi-
ronmental sounds; 1, Awareness of environmental sounds;
2, Response to speech sounds; 3, Identification of environ-
mental sounds; 4, Discrimination speech sounds; 5, Under-
stand common phrases, no lip-reading; 6, Understand con-
versation, no lip-reading; 7, Use of telephone with known
speaker.
Statistical analysis
Statistical analysis was performed using SPSS 12.0 (Chica-
go, IL, USA). The statistics included chi-squared test for
the analysis of demographic parameters, and independent
sample t-test for the duration or recovery rates. The criteri-
on for statistical significance was set at P<0.05. 
RESULTS 
Patients’ age was 47.8±15.8 yr in the study group, and
51.0±15.3 yr in the control. Underlying diseases included
mostly diabetes mellitus and hypertension, and associated
symptoms were dizziness and tinnitus; with no significant
differences between the groups. There were no significant
differences of the initial degree of hearing loss between the
groups (Table 1). Among the 25 patients in the study group,
14 patients (56%) did not recover the hearing at the time
of discharge, 4 of which (29%) received the intratympanic
injection of steroids. In the control, 59% did not recover the
hearing at the time of discharge, 24% of which received the
intratympanic injection. The underlying entities of deafness
on contralateral ear in the study group were ISSNHL in 4,
chronic otitis media in 7, enlarged vestibular aqueduct syn-
drome in 2, acoustic schwannoma in 1, acoustic trauma in 1,
temporal bone fracture in 1, and unknown in 8. 
Table 2 shows the time elapsed from the attack of ISSNHL
to the hospital visit. In the study group, it was 5.1 days in
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Parameters
Only hearing 
ear group
(n=25), (%) 
Normal opposite 
hearing group
(n=192), (%) 
Sex (M:F) 14:11 (56:44) 95:97 (49:51)
Age (yr) 47.8±15.8 (9-64) 51.0±15.3 (9-83)
Underlying diseases
Diabetes mellitus 1 (4) 60 (32)
Hypertension 2 (8) 86 (45)
Associated symptoms
Vertigo 4 (16)  49 (25)
Tinnitus 17 (68) 165 (86)
Degree of hearing impairment
≤Moderate- severe 8 (32) 79 (41)
≥Severe 17 (68) 113 (59)
Table 1. Demographics and clinical characteristics of idiopath-
ic sudden sensorineural hearing loss patients
*P value is comparison between the total of only hearing ear group and normal opposite hearing group. 
NS, non significant. 
Only hearing ear group (n=25)
≤Moderate-
severe
≥Severe Total
Normal opposite hearing group (n=192)
≤Moderate-
severe
≥Severe Total
P value*
First visit from attack (days) 5.1 3.9 4.2 7.3 4.5 5.7 NS
Duration of follow up (days) 269.4 329.8 313.7 62.7 89.7 78.6 <0.05
Recovery rate (%) 87.5 (7/8) 52.9 (9/17) 64.0 (16/25) 69.6 (55/79) 58.0 (65/113) 62.5 (120/192) NS
Duration for the recovery (days) 14.1 (11-17) 20.2 (5-90) 17.6 (5-90) 9.6 (1-116) 12.0 (2-69) 11.0 (2-116) NS
Table 2. Treatment related duration and outcomesthose showing less than moderate-severe degree, and 3.0 days
in those showing severe or profound degree. In the control
group, it was 7.3 days in those showing less than moderate-
severe degree, and 4.5 days in those showing severe or pro-
found degree (P>0.05). 
The total follow-up period was longer in the study group
than in the control. In the study group, it was 269.4 days in
those having smaller than moderate-severe degree and 329.8
days in those having severe or profound degree. In the con-
trol group, it was 62.7 days in those having less than mod-
erate-severe degree and 89.7 days in those having severe or
profound degree. 
The recovery rate was quite similar between the groups:
64.0% in the study group and 62.5% in the control group
(P>0.05). In the study group, according to Siegel’s criteria, 3
were completely recovered (12%), 6 partially recovered (24%),
7 slightly recovered (28%), and 9 were not (36%). In the con-
trol group, there were 43 showing complete recovery (22%),
36 showing partial recovery (19%), 41 showing slight recov-
ery (21%), and 72 showing no recovery (38%). The recovery
rate of those who had ISSNHL worse than severe degree was
52.9% in the study group and 58.0% in the control group,
being not significantly different between the groups. When
the initial hearing loss was severer, the recovery rate was lower.
The time duration until recovery was 17.6 days in the study
group and 11.0 days in the control group, the difference being
not statistically significant (P>0.05). In both groups, recov-
ery patterns were similar and the recovery was achieved most-
ly within 1-2 weeks after the initiation of the treatment (Fig.
1). All the recovery was achieved before 12 weeks (3 months),
with only one patient recovering after that time (116 days).
Among 8 of those who did not recover in the study group
and ended with total deafness in both ears, 6 patients under-
went cochlear implantation. Most of the patients reached CAP
score 5 within 2-3 months and could communicate without
visual help (Table 3). And about in an year they could talk
on the telephone with a familial speaker (CAP score 7). Note
that the duration to reach CAP score 7 were longest in patients
who received their cochlear implantation latest after sudden
deaf attack (patient #1 & #2 in Table 3).
DISCUSSION
ISSNHL occurring in the only hearing ear is a quite impor-
tant issue because it can cause a sudden blockade of entire
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L, left; R, right; TB Fx, temporal bone fracture; COM, chronic otitis media; CAP, category of auditory performance; CI, cochlear implantation; ISSNHL,
idiopathic sudden sensorineural hearing loss.
Original deaf ear Recent sudden deaf ear
Degree of
hearing loss
First visit
from attack
(days)
Duration 
(yr)
Etiology
Site
Patient 
number
Age (yr)/
sex
Site of
CI
Duration
from ISSNHL 
to CI
(months)
Duration for
reaching 
CAP 5 
after CI
(months)
Duration for
reaching 
CAP 7 
after CI
(months)
# 1 32/M L TB Fx 4 Profound 4 R 36 5 35
# 2 56/M R Unknown 20 Profound 3 L 24 2 36
# 3 52/F L ISSNHL 4 Severe 12 L 12 3 12
# 4 61/M L Unknown 15 Severe 5 R 6 3 13
# 5 23/F R ISSNHL 8 Profound 2 L 5 2 14
# 6 56/M L COM 20 Profound 5 R 3 2 9
Table 3. Demographics and results of patients who underwent cochlear implantation
Fig. 1. Graph showing the recovery from idiopathic sudden sensorineural hearing loss (ISSNHL) over time. The recovery patterns were
similar between two groups and the largest portion of the recovery was gained within 2 weeks. After 12 weeks, the recovery curve shows
a plateau. 
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Normal opposite hearing group (n=192)verbal communication. However, very few studies have doc-
umented its outcomes. The prognostic factors include age,
treatment fastness, degree of hearing loss, and presence of
dizziness (5). Although it was not the main aim of our study,
we also observed that the degree of hearing loss was an impor-
tant factor of the recovery.
The hearing recovery following the treatment was similar
between these two groups: 64.0% of recovery in the study
group and 62.5% in the control group. We could see that
conventional treatment strategy also worked with ISSNHL
patients on their only hearing ear since demographic proper-
ties, recovery rate and recovery pattern (Fig. 1) were similar
between these two groups. It is suggested that patients with
ISSNHL in their only hearing ear may be treated the same
way as ISSNHL patients with normal opposite hearing ear.
The follow-up duration in the study group was far longer
than in the control group. It is likely that the patients with
the only hearing ear would more eagerly seek a professional
consult. They may be more nervous and worried about their
outcomes, even in those who have mild or moderate degree
hearing loss. 
The recovery was achieved mostly within 1-2 weeks after
the start of treatments. The longest duration caused for recov-
ery was 90 days in the study group and 116 days in the con-
trol group. Most of the patients in both groups achieved recov-
ery within 3 months and the recovery curve showed a plateau
after that time (Fig. 1). 
Among 8 patients who did not show hearing recovery in
the study group, 6 patients underwent cochlear implantation.
One of the postoperative performance prognostic factors of
cochlear implantation is the duration of deafness (6). Although
there may be some environmental or genetic differences, the
time needed for the patient to communicate verbally with-
out visual help was longest in patients who got their implan-
tation after 2-3 yr from ISSNHL attack (Table 3). The over-
all outcome of cochlear implantation was satisfactory. Most
of the patients could communicate without visual help within
2-3 months (CAP score 5). And finally they could hear and
talk on the telephone with an known speaker about in an year.
Similar as in previous reports, we could see that the duration
of deaf is an important prognostic factor in cochlear implan-
tation of sudden deafened only hearing ear patients.
For those who do not attain a hearing recovery from ISSNHL
in the only hearing ear, it may not be proper just to wait and
hope for a recovery. Because for more the duration of deafness
occurs, the poorer result of cochlear implantation might hap-
pen. An active treatment such as cochlear implantation may
be considered as early as 3 months in order to return the pati-
ent to daily verbal communication.
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